Perforating wounds of the eye are common and occur particularly in children at play or adults engaged in industry. Road traffic accidents also cause many. These ocular injuries show a wide variation in their clinical and histological behaviour. Thus, from minimal clinical signs and symptoms, the injured eyes may show laceration, disorganisation, purulent infection, prolapse of intraocular contents, chronic endophthalmitis, and phthisis bulbi. Occasionally the inflammation in the injured eye may take a different course, persisting for a long time; later the uninjured contralateral eye may show evidence of irritation and inflammation (i.e., sympathetic ophthalmitis), which may lead to blindness.
Although Hippocrates knew that persons who had lost one eye from injury frequently became blind in the other eye, William MacKenzie (1840), a clergyman who became an ophthalmologist, first fully documented this condition of sympathetic involvement of the uninjured eye. Fuchs (1905) , however, first clearly described the histological changes in the injured (i.e., exciting) and the uninjured (i.e., sympathising) eyes. The subject was later extensively reviewed by Lowenstein (1945) .
It is now generally agreed that in sympathetic ophthalmitis there is typically a diffuse and often massive infiltration of the entire uvea by lymphocytes and eosinophils, with foci of epithelioid cells frequently containing giant cells but without caseation. In the early stages the epithelioid cell nests are either absent or tend to be small (Collins, 1949) , but later they increase in size, phagocytose melanin pigment, and merge with the lymphocytic infiltration, the result being a mottled appearance in the uvea . Although the sensory retina is not affected by the infiltrate, isolated nodular lesions of epithelioid cells known as Dailen-Fuchs nodules may occur beneath the pigment epithelium, particularly in the region of the ciliary body and pars plana. A perforating wound, especially with uveal prolapse, is thought to be a constant feature in the exciting eye.
Because of the increased awareness of this complication and the wide usage of antibiotics and corticosteroids the incidence of typical sympathetic ophthalmitis appears to have fallen considerably, though there are still occasional reports of such complications even after sterile wounds such as are made in routine intraocular surgery (Shammas et al., 1977 (Spector and Heesom, 1969) , and that the use of corticosteroids may modify or suppress the development of an allergic reaction. By analogy it is possible to expect a variation in the clinical and histological appearances of sympathetic ophthalmitis, which is considered to be an autoimmune disease due to sensitisation with uveoretinal antigens (Elschnig, 1910; Woods, 1921; Verhoeff, 1927; Friedenwald, 1934; Hammer, 1971; Marak, 1976) (Fig. 5 ). The present study was carried out in an attempt to provide an answer to this question.
Methods and materials
A total of 16 patients were investigated. Fifteen of them had their injured eyes enucleated either because of early involvement of the other eye or because the injured eye was severely inflamed and painful and did not serve any useful purpose. The eyes were examined histologically by the conven- tional techniques (Ashton, 1967) . In none of the eyes was there any evidence of lens-induced uveitis.
Blood was collected from these 15 patients either before or a few days after enucleation and examined for the serum concentrations of immunoglobulins G, A, and M by the standard radial immunodiffusion technique. Blood was also examined from 1 patient who showed clinical evidence of sympathetic ophthalmitis in the uninjured eye but in whom the histology of the eye was not available because the enucleation of the exciting eye was deferred.
Specimens of blood from 98 healthy adults matched for age and sex were also tested to obtain a normal range for the serum immunoglobulins.
The individual values obtained were logarithmically transformed to obtain the mean and the range with 95 % confidence limits. The significance of the differences between the means was tested by Student's t test.
Cryostat sections of a composite block consisting of rat liver, kidney, stomach, diaphragm, and parotid gland were used to detect non-organ-specific autoantibodies such as antinuclear, anti-smoothmuscle, antireticulin, antimitochondrial, and antiskeletal antibodies. A standard indirect immunofluorescent technique and an epifluorescence microscope (Zeiss) with FITC interference filter were used. The results were analysed by the chi-square method.
Delayed hypersensitivity (i.e., cellular immunity) to non-specific mitogens (e.g., phytohaemagglutinin) and to uveoretinal antigens was tested in 16 patients. The technique used was either the leucocyte migration inhibition test or the lymphocyte transformation test (Hammer, 1971 (Hammer, , 1974 . The antigens used in the present study were crude extracts of human choroid and the adherent retinal pigment epithelium, the sensory retina, and the anterior uvea. The various antigens were prepared as 10 % (wet weight) homogenates in phosphate buffered saline (pH 7 2), and 0-1 ml samples were used separately in each culture chamber or tube. The tests were duplicated, and a migration inhibition of more than 25% and a transformation index of over 1-5 were regarded as positive for the present study. Though the geometric mean concentration of IgM was raised in both groups, it will nevertheless be seen from the graph that only 2 cases each of sympathetic ophthalmitis and non-granulomatous uveitis showed levels which were above the upper limit of the normal range.
Results

HISTOPATHOLOGY
NON-ORGAN-SPECIFIC AUTOANTIBODIES
Smooth muscle antibodies in low titres (1/10) were present in the serum of 2 cases of sympathetic ophthalmitis and in 3 cases of non-granulomatous uveitis. Antinuclear antibodies were found in only I case of sympathetic ophthalmitis. The incidence of these non-organ-specific autoantibodies was statistically insignificant.
CELL MEDIATED IMMUNITY
The results are summarised in The response to non-specific mitogens (phytohaemagglutinin) was normal.
Discussion
It would appear that in a fully developed case of sympathetic ophthalmitis the enucleated eye generally shows features of granulomatous panuveitis with well developed Dalen-Fuchs nodules. Occasionally, however, if the duration of onset is short and enucleation is performed at the first suspicion of sympathetic ophthalmitis (as happened in 1 of our cases) the eye may not show granulomatous 
lesions (Greaves, 1948) , either because there has been insufficient time for this reaction to develop or the immune response of the host was not congenial, or because the physicochemical nature of the antigen-antibody aggregate was such that it did not stimulate a granulomatous reaction (Spector and Heesom, 1969) . In such doubtful cases immunological investigations concerning cellular immunity to uveoretinal antigens may be diagnostically helpful, although, as is evident from this study, these tests may be negative in a proportion of histologically proved cases of sympathetic ophthalmitis (see Table 2 ).
In the past it has been argued that the offending antigen in sympathetic ophthalmitis is the uveal pigment. The present study has demonstrated, however, that patients may show evidence of hypersensitivity to other antigens such as those residing in the photoreceptors and the pigment epithelium of the retina (Rahi, 1970; Reich et al., 1974) . Thus it provides further evidence to support the recognised view that sympathetic ophthalmitis is an autoimmune disease (Collins, 1949) involving both uveal and retinal antigens (Wong et al., 1971; Marak et al., 1971; Marak et al., 1973) .
The significance of a raised IgM in some cases of post-traumatic non-granulomatous uveitis is not known. Woods (1921) , using bovine uvea as antigen, detected complement-fixing antibodies in those cases of post-traumatic uveitis which ultimately did not progress to classical sympathetic ophthalmitis. It is of interest that IgM is a complement-fixing antibody which, as suggested by Woods, may have a protective role, and this phenomenon may be analogous to immune enhancement in malignant tumours. This may not be true, however, in every case, because some of the patients with sympathetic ophthalmitis also had raised levels of IgM.
It is possible on the other hand that post-traumatic non-granulomatous uveitis represents a 'forme fruste' or an early stage of sympathetic ophthalmitis or allergic uveitis which, due to some unknown cause, remains limited to the injured eye. In some cases, as time progresses and the patients develop cellular hypersensitivity, the reaction becomes granulomatous and the other eye becomes involved. Thus the appearance of delayed tissue allergy to uveoretinal antigens after a penetrating wound of the eye in an otherwise healthy person may signify ocular hypersensitivity, and a well controlled study with a long follow-up could ultimately decide whether or not such individuals should be treated with immunosuppressive drugs at least during the period when the disease in the injured eye is active.
It has been suggested that sympathetic ophthalmitis may begin as 'traumatic uveitis serosa', possibly due to invasion by a virus (Sie-Boen-Lian, 1963) or to mycoplasma (Schrek, 1975) 
